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Fluorescent X-ray C Kα and O Kα  emission spectra (XES) have been measured
to study the electronic structure of polyimide films (PMDA-ODA) prepared by the spin-
coating method and ionized cluster-beam deposition on the Si-substrate. We found that
the spectral emission features are not changed when the time of exposure was increased
from 600 to 1800 sec. This indicates that polyimide films are rather stable to the exposure
of monochromatic synchrotron radiation and the experimental fluorescent C Kα  and O
Kα XES can be used for the analysis of the electronic structure of polyimide films. The
occupied states of PMDA-ODA have also been investigated and compared with
molecular orbital calculations of the model monomer containing 41 atoms using a semi-
empirical Hydrogenic atoms in molecules version 3 (HAM/3) method. From the
comparison of our calculations with the experimental results we identify the origin of the
spectral features and find excellent agreement [1].

We have used fluorescent C Kα XES to characterize the bonding of carbon atoms
in irradiated polyimide (PI) and polycarbosilane (PCS) films. The PI films have been
irradiated with 40 keV N2

+ or Ar+ ions, at fluences ranging from 1x1014 to 1x1016 cm-2.
The PCS films have been irradiated with 5x1015 C+ ions cm-2 of 500 keV and/or annealed
at 10000 C. We find that the fine structure of the carbon XES of the PI films changes with
implanted ion fluence above 1x1014 cm-2. This is attributed to the degradation of the PI
into amorphous C:N:O. The bonding configuration of free carbon precipitates embedded
in amorphous SiC, which are formed in PCS after irradiation with C+ ions or combined
treatments, is close to either that one in diamond-like films or the one in silicidated
graphite [2].

We have measured X-ray fluorescent S L2,3, C Kα and N Kα XES of
superconducting inorganic polymer single crystals (SN)x and (ET)4Hg2.89Br8 and
compared the results of the XPS and UPS measurements with our self-consistent LMTO-
TB band structure calculations. The orbital composition of the energy bands of (SN)x and
(ET)4Hg2.89Br8 is analyzed. The electronic states that dominate the density of states near
the Fermi level are determined.
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